Abstract Spinocerebellar ataxia 1 (SCAI) is caused by expansion of an unstable CAG triplet repeat located on the short arm ofchromosome 6. Precise mapping has shown a positional relationship to closely linked markers in the order of D6S109-
The dominantly inherited spinocerebellar ataxias are a cluster of genetically heterogeneous neurodegenerative disorders. Recent advances in molecular genetics have led to the identification of loci and specific gene abnormalities. Six different gene loci have been determined: SCAl on chromosome 6p24-p23,' SCA2 on 1 2q23-q24,2 SCA3 or MachadoJoseph disease (MJD) on 14q24-32,34 SCA4 on 16q24-ter,' SCA5 on llq,6 and dentatorubropallidoluysian atrophy (DRPLA) on 12p.7
Among these disorders, abnormal expansions of the CAG trinucleotide repeat have been identified in patients with SCA1,' DRPLA,' and most recently with MJD. ' The gene locus for SCAl was first assigned on the basis of linkage with HLA.'0 After demonstration of a tight linkage with D6S89," SCAI was precisely mapped to chromosome 6p24-p23. The order of the gene is defined as D6S 1 09-D6S274-D6S288-SCAl-AMlOGA-D6S89-EDN1 from centromere to telomere. ' Spinocerebellar ataxia 1 (SCA 1) in the Japanese in Hokkaido may derive from a single common ancestry 
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Discussion
The discovery of the CAG repeat polymorphism and apparent association of abnormally expanded alleles have established SCAl as a triplet repeat disorder.8 A similar expansion of CAG repeats has been identified in subjects with spinobulbar muscular atrophy, Huntington's disease, DRPLA,' and more recently in MJD. 9 We have confirmed that SCA1 in the Japanese has the same molecular abnormality.'4 The haplotype of D6S274 and D6S288 (3-1) was found in all pedigrees and the haplotype of D6S274-D6S288-AM1 OGA (3-1-1) in nine of 12 pedigrees. In the remaining three pedigrees, the SCA1 gene was inherited with the same haplotype of 3-1-2, which may derive from a single recombination event on the ancestral haplotype of 3-1-1, because they also shared alleles at the next adjacent loci of D6S89 and EDNI (table 2) . Although the relationship between these three pedigrees is unknown, the fact that all three were from Hakodate City, the oldest city in Hokkaido that faces Honshu, supports this idea (table 1) . As shown in table 2, the original residence of the affected subjects could be traced in eight families. All had migrated from either Miyagi or Yamagata Prefectures, neighbouring prefectures in the Tohoku District, the northern part of the main island of Japan. Hokkaido is the northern-most island of Japan and has a unique history as "the last frontier". About 130 years ago, Hokkaido had only a small population of Ainu aborigines. 
